Effects of selective tachykinin receptor antagonists on capsaicin- and tachykinin-induced bronchospasm in anaesthetized guinea-pigs.
Bronchospasm induced by i.v. injection of equieffective doses of acetylcholine, capsaicin or selective tachykinin receptor agonists ([Sar9]SP sulfone or [beta-Ala8]neurokinin A (NKA-4-10)) (for NK1 and NK2 receptors, respectively) was studied in anaesthetized guinea-pigs. The NK1 and NK2 receptor antagonists, (+/-)-CP96,345 (3 mumol/kg i.v.) and MEN 10,376 (3 mumol/kg i.v.), selectively abolished the bronchoconstriction induced by the respective agonist, showing that both NK1 and NK2 receptors mediate bronchoconstriction in guinea-pig airways and that they are activated independently. Capsaicin-induced bronchospasm was inhibited by atropine (1.5 mumol/kg i.v.) and MEN 10,376 (3 mumol/kg i.v.), but unaffected by (+/-)-CP96,345 (3 mumol/kg i.v.). Hexamethonium (79 mumol/kg i.v.), propranolol (17 mumol/kg i.v.) and physostigmine (0.9 mumol/kg i.v.) enhanced the airway constriction induced by acetylcholine, capsaicin, [Sar9]SP sulfone or [beta-Ala8]NKA-(4-10) while guanethidine (67 mumol/kg s.c. for two days) increased only bronchoconstriction induced by capsaicin or the selective NK2 receptor agonist. In hexamethonium-treated animals, MEN 10,376 still abolished the increase in insufflation pressure induced by [beta-Ala8]NKA-(4-10) and reduced the increase elicited by capsaicin. In summary, in anaesthetized guinea pig i.v. capsaicin-induced bronchospasm through activation of postjunctional NK2 (but not NK1) receptors along with activation of cholinergic pathways. This motor response is moderated by the simultaneous stimulation of a sympathetic bronchodilating mechanism(s), possibly through activation of NK2 receptors localized in sympathetic ganglia.